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SUPERSONIC PERFORMANCE, STABILITY AND CONTROL CHARACTERISTICS 
OF A 0.01875 SCALE MODEL ROCKWELL INTERNATIONAL 
089B-139B ORBITER CONFIGURATION 
By 

R. W. Powell and 6. M. Ware, NASA/LaRC 
SUMMARY 

An investigation was made in the Langley Unitary Plan Wind Tunnel 
at Mach numbers of 1.9 and 2.86 to study the supersonic aerodynamic 
characteristics of a Rockwell International shuttle orbiter configuration. 
Tests were made at a Reynolds number of 1.5 x 10® per foot with an angle- 
of-attack range of -4° to 28*" and sideslip variations of -e® to 8®. The 
effects of elevon and aileron deflections were investigated. 
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NCMENCLATITHE 

General 


SYMBOL 

SADSAC 

SYMBOL 

DiJ’BJITION 

'.J 


r:pe'.-d of sound; m/sec, ft/sec 

Cp 

CP 

prersure coefficient; - Pco)/q 

M 

MACH 

Mach number; V/a 

P 


pressure; psf 

q 

q(ksm) 

Q(PSF) 

dynamic pressure; l/2pV^, N/m^, psf 

rn/l 

ot/l 

unit Reynolds number; per m, per ft 

V 


velocity: m/sec, ft/sec 

a 

ALPHA 

angle of attack, degrees 

0 

BETA 

angle of sideslip, degrees 


PSI 

angle of ya^, degrees 

<i> 

PHI 

angle of roll, degrees 

p 


mass density; kg/m^, slugs/ft^ 



Reference & C.G. Definitions 

Ab . 


base area; m^, ft^ 

b 

BREF 

wing span or reference span; m, ft 

c.g. 


center of gravity 

-^REF 

c 

LREF 

reference length or wing mean 
aerodynamic chord; m, ft 

S 

SREF 

p 

wing area or reference area; m , ft 


MRP 

ft 

moment reference point 


XMRP 

moment reference point on X axis 


YMRP 

moment reference point on Y axis 


ZMRP 

moment reference point on Z axis 


SUBSCRIPTS 

b 

1 

s 

t 

CO 


base 

local 

static conditions 
total conditions 
free stream 
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NOMEKCLAUIRE (Continued) 
Body -Axis System 



SADSAC 


SYMBOL 

SYMBOL 

DEFINITION 

Cfj 

CN 

normal-force coefficient; normal force 

qS 

Ca 

CA 

'ixi&l-force coefficient; force 

qS 

Cy 

CY 

side-force coefficient; force 

qS 


CAB 

bdse -force coefficient; force 

q® 



-Ab(Pb ■ Pco)/qs 

Ca, 

CAF 

fore body axir3l force coefficient, C^ - 

Cm 

cm 

pitching-moment coefficient; pitching mcyient 

Cn 

CYN 

ynwlng-moment coefficient; 

qSb 


CBL 

rolling-moment coefficient; rolling moment 

qSb 



Stability-Axis System 

Cl 

CL 

lift coefficient; 

qS 

CD 

CD 

drag coefficient : drag 



qS 

s 

CDB 

base -drag coefficient; 

qS 

s 

CDF 

forebody drag coefficient; Cj^ - 

Cy 

CY 

side-force coefficient; force 

qS 

Qti 

CL’ 

nitching-moment coefficient; moment 

qS/BEF 


CLN 

yawing-moment coefficient; yawing moment 

qSb 


CSL 

rolling-moment coefficient; rolling momen^t 

qSb 

l/d 

l/d 

llft-to-drag ratio; Cj/Cj) 
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NOMENCLATURE (Continued) 


SYMBOL 

6e|_ 


SADSAC 

SYMBOL 



ELEVTR 


AILRON 

GT-LOC 

K K 

K/a K/L 

CPC 

CPB1, CPB2 
CYg DCY/DB 

Cng DCYNDB 

<*R RUDDER 

BDFLAP 

«RF RUDFLF 


DEFINITION 


left eleven surface deflection angle, positive 
deflection trailing edge down; degrees. 

right eleven surface deflection angle, positive 
deflection trailing edge down; degrees. 

elevator, surface deflection angle, positive 
deflection trailing edge down, degrees, 

+ 5eR)/2 

aileron, aileron deflection angle, degrees, 

(6e^ - <5eR)/2 

grit location (refer to Test Conditions), 
roughness height. 

ratio of roughness to model body length (n = 24.93 in). 

cavity pressure coefficient. 

base pressure coefficients. 

side force coefficient derivative with respect to 
beat. Algebraic difference of the side force coef- 
ficient of two runs divided by the algebraic dif- 
ference cf the side slip angle of the runs; per 
degree. 

yawing moment coefficient derivative witn respect 
to beta. Algebraic difference of the yawing moment 
coefficient of two runs divided by the algebraic 
difference of the side slip angle of the runs; body 
axis sy stern; per degree. 

rudder deflection angle, degree. 

body flap deflection angle, degree. 

rudder flare, split rudder deflection angle, degree. 
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NOMENCLATURE (Concluded) 


SADSAC 

SYMBOL SYMBOL DEFINITION 









a 


Cn 


•5a 




C 




DCBLDB rolling moment coefficient derivative with respect 
to beta. Algebraic difference of rolling moment 
coefficient of two runs divided by algebraic dif- 
ference of side slip angle of the runs; body ^xis 
system; per degree. 

DCY/DA side force coefficient derivative with • to 

total aileron deflection. Algebraic dii ^ v' .‘- c. 
the side force coefficients of two runs d'N ■ ’ ‘ 

the algebraic difference of the total aileroti 
deflection angle of the runs; per degree. 

DCBLDA rolling moment coefficient derivative with respect 
to total aileron deflection. Algebraic difference 
of the rolling moment coefficient of two runs 
divided by the algebraic difference of the total 
aileron deflection angle of the runs; body axis 
system; per degree. 

DCYNDA yawing moment coefficient derivative with respect 
to total aileron deflection. Algebraic difference 
of the ya'-iing moment coefficient of two runs divided 
by the algebraic difference of the total aileron 
deflection angle of the runs; body axis system; 
per degree. 

DCY/DR side force coefficient derivative with respect to 

rudder deflection. Algebraic difference of the side 
force coefficient of two runs divided by the alge- 
braic difference of the rudder deflection angle 
of the runs; body axis system; per degree. 

DCYNDR yawing moment coefficient derivative with respect 
to rudder deflection. Algebraic difference of the 
yawing moment coefficient of two runs divided by 
the algebraic difference of the rudder deflection 
angle of the runs; body axis system; per degree. 

DCBLDR rolling moment coefficient derivative with respect 
to rudder deflection. Algebraic difference of the 
rolling moment coefficient of two runs divided by 
the algebraic difference of the rudder deflection 
angle of the runs; body axis system; per degree. 
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TEST FACILITY DESCRIPTION 

The NASA LaRC 4-foot Unitary Plan Wind Tunnel (UPWT) Is a closed- 
circuit, continuous flow, variable density facility. The test section 
is 4 feet by 4 feet long. 

Two tunnel legs are available for supersonic testing in the Mach 
number ranges 1.47 to 2.86 (leg No. 1) and 2.29 to 4.63 (Leg No. 2). Leg 
No. 1 was used for this test. An asymmetric, sliding block nozzle position 
and total pressure setting provide the test Mach numbers at a specified 
Keynolds number. Reynolds number can be varied from 0.76 to 7.78 million 
per foot. Available stagnation pressure variation is 4.0 to 142. psia. 
Dynamic pressure variation is 95. to 1260. psf with normal operating stag- 
nation temperature about 150°F in Mach modes 2 or 3 and about 175®F in 
Mach mode 4. The tunnel is equipped with a dry air supply, an evacuating 

syster,., and a cooling system. The facility power is approximately 83,000 
horsepower. 

Model mounting provisions consist of various sting arrangements. 
Including axial (longitidinal), lateral (independent pitch and yaw), and 
roll movement with side wall support. A Schlieren system and oil flow 
visualization equipment are available. Data are recorded at the tunnel 
and reduced off-line at the Langley Computer Center. The tunnel is used 
for force and moment, pressure, and dynamic stability tests. Hot and 
cold jet effects and heat transfer have been studied in the UPWT. 



CONFIGURATION INVESTIGATED 


The configuration tested was a 0.01875 scale model of a blend of 
Rockwell International shuttle configurations. The model consisted of 
a 089B configuration witn a 139B configuration rose forward of F.S. 500. 

A sketch of the model is shown in figure 2. All of the tests were made 
with the rudder flared to form a 40° wedge vertical tail and the body 
flap deflected -14.25 . Tests were made with eleven deflections ranging 
from -30° to 0°, and a 10" aileron deflection about a -10° elevon deflec- 
tion. 


DATA REDUCTION 

A LaRC 832-B six-component strain gage balance was used to measure 
model forces and moments. All final data were presented along a set of 
body and stability axes passing through the nominal center of gravity 
located at F.S. 1076.48 or 65 percent of the body length. Model data 
were converted to standard NASA Coefficients using the following constants: 

Reference Area, S^gf = wing planform area = 0.9457 ft.^ 

Reference Length, c^ef = wing mean aerodynamic chord - 8.9025 in. 

Reference Span, b^g,.- = wing span = 17.5628 in. 

Transition was fixed with number 50 grit located 0.283 inch stream- 

wise on wing and vertical tail, and 1.2 inches streamwise on nose. The 
drag data presented herein is gross drag in that base drag is included. 
Tabulated base pressure coefficients are presented, however, if correc- 
tions are desired. 
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TEST RUN NUN^BERS 





























TABLE III. 

MODEL CCM^ONEIW DUffiTCGIOM/'X DATA 


MODEL COMPONENT; BO DY - 089B-139B(Modified Nose) 

GENERAL DESCRIPTION: Nose section from full-scale station 238.0 to STA. 500 

from NAR drawing VL70-000139B. Remaining body AFT of STA 500 from NAR 

drawing VL/j-000093 


DRAWING NUMBER: VL70-000093 



DIMENSIONS; 

FULL-SCALE 

.01875 
MODEL SCALE 

Length 

1290.3 

24.193 

Max. Width 

265.0 

4.969 

Max. Depth 

248.0 

4.650 

Fineness Ratio 

4.869 

4.869 

Area 



Max. Cross-Sectional 

456.40 

0.1605 

Planform 



Wetted 




Base 




TABLE III. (continued) 


1 . MODEL COMPONENT; ^^EVON 


GENERAL DESCRIPTION: CONFIGURATION PER lines VL70-000093 

DATA FOR (1) OF (2) SIDES 


MODEL SCALE = 0.01875 


DRAWING NUMBER: VT.7 0-00009 3 


DIMENSIONS: 

FULL-SCALE 

MODEL SCALE 

Area 

205.517 

0.0723 

Span (equivalent) 

353.34 

6.625 

Inb'd equivalent chord 

114.78 

2.152 

Outb'd equivalent chord 

55.00 

1.031 

Ratio movable surface chord/ 



total surface chord 

At Inb'd equiv. chord 

.208 

.208 

At Outb'd equiv. chord 

.400 

.40Q 

Sweep Back Angles, degrees 

Leading Edge 

0.00 

0.00 

Tailing Edge 

-10.02 

-10.02 

Hingeline 

0.00 

0.00 

Area Moment (Normal to hinge Iine)-Ft3 

1548.07 

0.0102 
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TABLE III. (CONTmiED) 

MODEL COMPONENT: WING 

GENERAL DESCRIPTION: Qrbiter Coni i^ uration per Lines VL70-UUUUyj. 

NOTE; (Dihedral angle is defined at the lower surface of the wing at the 75.33% 

element line projected into a plane perpendicular to the FRL) . 

SCALE MODEL = 0.01875 


DRAWING NUMBER : VL7Q-Q00093 

DIMENSIONS : 

TOTAL DATA 


Area 

Planform 

Wetted 

Span (equivalent) 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Diehedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords : 

Root (Wing Sta. 0.0) 
Tip, (equivalent) 

MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 
Area 

Span, (equivalent) 

Aspect Ratio 
Taper Ratio 
Chords 
Root 
. Tip 
MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 


FULL-SCALE 


2690.00 


9 36.68 
. 2.265 
1.177 
0.200 
3.500 
3.000 
■*■3.000 


45.000 

-10.24 


689.24 
"137.85 
474.81 
1136.89 
^ 299.20 
182.13 


1752.29 

720.68 

2.058 

0.2451 


562.40 

137.85 

393.03 

1185.31 

300.20 

143.76 


MODEL SCALE 


0.9457 


17.56 

2.265 

1.177 

"irm 

3.500 

3.000 

+3T500 


45.000 

-16.24 

15.J6?> 


12.923 

8.903 

21.317 

5.610 

3.415 


0.6160 

13.513 

2.058 

0.2451 


10.545 

2.585 

7.369 

22.224 ( > 

5.629 
2.700 
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TABLE III. (continued) 


model COMPONENT: Vertical Tail 

GENERAL DESCRIPTION: Centerline vertical tail double wedge airfoil with 
rounded leading edge. 


Scale Model = 0.01875 


DRAWING NUMBER: VL70-ooqq95 


DIMENSIONS: FULL-SCALE 

Area (theo) ft.^ 413.25 
Span (equivalent) 315.72 
Inb'd equivalent chord 268.50 
Outb'd equivalent chord 108.47 


Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 

At Outb'd equiv. chord 

Sweep Back Angles, degrees 

Leadi ng Edge A5 

Tailing Edge 26.249 

Hingeline 

Area Moment (Normal to hinge line) 


MODEL SCALE 

0.145 

5.920 

5.034 

2.034 


45 

26.249 
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TABLE III. (CONCLUDED) 


MODEL COMPONENT : RUDDER 


GENERAL DESCRIPTION: CONFIGURATION PER LINES VL70-000095 


SCALE MODEL = 0.01875 

DRAWING NUMBER ; VL70-000095 

DIMENSIONS: FULL-SCALE MODEL SCALE 

Area 106.38 0.0374 

Span (equivalent) 201.0 3.769 

Inb'd equivalent chord 91.585 1.717 

Outb'd equivalent chord 50.833 0.953 

Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 0.400 0.400 

At Outb'd equiv. chord 0.400 0 . 400 . 

Sweep Back Angles, degrees 

Leading Edge 34.83 34.83 

Tailing Edge 26.25 26.25 

Hingeline 34.83 34.83 

Area Moment (Normal to hinge line)-Ft^ 526.125 0.0034 
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REf’EREKCE DIMENSIONS 



Figure 2. - SSV Orbiter Configuration. 
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UDDER CONTROL EFFECTIVENESS 

JMACH = 2.86 










APPENDIX 


TABULATED SOURCE DATA 


Plotted dava tabulations are 
available from DMS on request. 


( 


K a. IT \j 
> 

S & B .L 

ki 0 a: o 


s I s si 




^NAJNAlNOJMNMfVitMNG 


nirU^( 7 > 0 > 0 V 0 )iO 4 >««^K)(UAj 


♦ 5 fiJ 4 )A 0 '^C '• 2^001 
0^00 ■»‘O^TiO«-iCVjC 

OlMmMNMKIV ««iO^ c c 




^««a> 

••WOOpC ^WC 7 >C\JC/>'~, 
0 (UMNMN<-i<i«-i 3 cVj^fM^, 

L(VI(U(M(SJM(U 0 J(VieUMAjni 5 


^minw 

XM ®-0 

JlO^C 


S 5 in 4 >G<n« 0 ir>o '^•5 


^MK)iO^iOrtC 07 »GO»^^G 

>oSggcggg 88 c§S 8 I 


^« 3 *owcyG(utvi^i)^*-, 


*53332533353 i, g 

> OOGGGG'iGiGdji^ 


-^t^J;s; 2 ; 5 ; 2555 »oioM«cG 

>sSSgSS 5 :'isg 5 = s = S 

* I > I I I I i I I I I I I 


I § 1 S i § ^ ^ § ? § £ ^ i I 2 ^ 5 S s ? s a s ^ j 5 5 9 

2 | § £ S s a; t; S a; g i i S .- ® S 3 S S i 8 g g 8 ? 1 1 1 1 i 


I Jj s 

d 


^ X ? ^1 p. ’® ^ 
58 gSgc 3 ogS 




?~~~ 25 § 9 *SSS 5 






nmiOiOiOrtMMcJ^JZc^SS 


« n ^ 9 0 > 

^ ^ M ® N n XI 


g 2 S § § I q 2 S I S II ^ 


^« 0 X>G ^*««« '- 0 >l> n 


»* X) « « « 0 G 


^SjjsSpSnSSSvB a i 5 S 52 «S«*'*"ff?S! 8 * 

Sgg i S 5 M 5 S ^ s 3 § 2 S £ 5 £ 2 2 J J 3 J 8 ~ i S « 

llj B S S S S i g S S i ji g g 5 5 S S S S 3 S 3 S S S S § g 8 


<RS? 38 i?£S 5 Ji 5 t 
i ? T ' - ~ -' *■ • 2 > jj g 


JHSy f liJiJSJI 

•*rtX»«k^^Q* 0 Q 


•* ® P ? • o 

«• •< (Q M M < 

s 


l|i.|^ysyiss 


i I ! IJ. n I S U ! II I 






iiiy 


it. ■■ 


tXUHl!i 




nn 

MM 

t' : 


Hi! 


LNMMMMMMUtuiuuMii 
I r I* i' r i* t' r / i* ,* ,* * 


gsssssssEriss^Si 


■ « I t < I I I 


I i I I I t I 


euSSceSSSgi'JN?;' 

eo>«X 3 «S 5 ” 5 i 5 gg 


«,2i^^S5 = 2SSS!5(SS2 

fsHSSiS^'^sssssfg 

' ' ' * • • « I I f r i” i* r i' 




5 ? 8 5 fi S g i I ^ 5 II « ; i I § s s S S :: S S S g • S 
SigSggSS 3 Sg|gJ 8 sg fSSS-sSSSggllili 


t I I I I I t 


i I I I I i I 


~S?n*iS||5S? 5 3SS^i£SS| = 32Ci:2 

>wdoa3acoccoc5 -ft ^£53335^^??j2<y<iiyrs 

• • I I I I I , • o . . . -1 1 -1 - - s - ^ C c c o 


<><111 


zi§§ss??»S 5 «S£ ’■ sif§s 5 l»sS?Sggs 

!2«8SSgSggJ-§5g ., = 

1 iifi I ii t .*.••• 




'•*1111 


SS^iS^lSSSSS?’ 


• I • I I I I I t 




lllliimiiji 


'!?*!=. Msss 

I 


$«ga28£s2S*:f:ii«^rA 

essssi^g^lsilgi 


2 igJ; 2 i 2 S = j|g> 


S S S H a I 2 I S § 2 ;; 

2 «jil 5 2 8 l 8 r|| 


sHSI 2 s!Is£?SS 2 

I 

sMi sjiilHIIIi 

* I I I I 


< s 2 1 i I g 1 1 § g 8 1 5 
gsslliahilllj 




NMsSSS888§ 


P?HPJ.? 2 S 25 

? T ' *"•*•• 2 i 8 § 


§Pt|!SH!ISS 


|PP5Ss!?il!£sS 

5;f-. j 5 5 I 

|I.Mi 2 !l! 2 !llli 

* *< K «l « »( »| H ri „• iJ li 


**,• • 




OATt JAN #4 TABU.ATEO SOURCE DATA FOR LA-SC (tARC UPVTT 1040) PACE 



(L^>NM^>^iM^J(^iMcvJ^JC^JC 


•^CO>O^C '»/>CD 4 CO^' 3 & 

N 9 > 4 > 4 >J>^CjC ^ 4 'C>C& 0 >«^ 
CD ^ ^ ^ 2 ^ r. 

Q.(UAIfU(VJN(U^iN(V|(Vj{V(ViO 


5 '*-o* 4 »</><oa»^ 0 ia>c>c; 

S 4 ^ 0 ^a>nv*(Vj< 7 tJ> 

Ok«D >> 


I I I I I I 


oSSSScccSScSo 


J>CD.'«^^Q 0 «-ifO J> ti Kb 
«D ^ ^ .n 4 lO < 7 » < 9 D A 

3^53355 

SSi'SsSSgisi 


j 8 8 ^ S R S ^ R ^ R 

2 


IssJSSgSfSgggS 


* 5 -?Sa 22 fi| 2 g! 0 SS 

JCOOOOCCSodGGO 


<JvcD 
^ ifi 

J>^NMAi< 2 iOQ 4 »« iO*< 


gs 2 S|S 2 S 2 S£Jii!: 
5 5 2 « S S 5 5 <5 S S I g 3 


•2 5 :5 2 

^ 4 rt <n 

G <» fu m V 


CS8888jig8gsS88 


7 T ' ''*'**•' 2 i 8 9 

5 


S § i I i 


GG«^nOG>> 

O(U(VJCUM0J(\iM-^«>iCn^<OfOG 


»^M®<T>C<y'*«*CiOW >. B ^ CM C 

(M»Ort«r)fO«OiOiOr»rtC>( 7 i»n®C 


•Ai 04 ^®n *«4 4 >C>J(VJ 
NMJ)C^nMS/>iO «4 


0 ^ 4 *< 

01 r.j ^ — 

r. \» ® ® 

(M -w « c 


<o.^CM(vj 4 «av<r^>.(uc> 


iJ; 558 e; 8 SSSSSSSg 




5 5555 -.G 


23 ?i 528 ?s 

3333338S 


'^®IO.V^IO«>I^O> 

ggqggCggg 






? 8 | 52 §?fS£ 2 J 2 j ?2 

, 22 | 28 || 8 g:$sS 9 ;;; 


< 2 Ms 2 J^ 27 S 25 IS!SS 
g S § S S S 5 S § g S 8 S § S 8 


A 4 4 ) 4 ) 


I 2 « S S 

9 «« Si 4 Itl 


^> *« 41 P 4 « Q 
«• «« M M 9 

s 


isiiimiinn 


•IMNMNNNMNNAINNN 


ini 


LA-ec, I^WT 10 « 0 , ORBITtR 0690 W/MOO. 


U II II II 

Qc a. K V 
t < -i O 
> -I fv -I 


^ -j ft 

a &B i 

o a: o 


ills 


2 iss 

siu 


P?s~ssg:;g2-"2S 

Sn«5,«n£o§?KSo 


\J ^ ^ m ^ m m ^ ^ 

{^IWW<U(w<MluwJ5J3j3Sjg 

' ' • ' • » I I* r i‘ I* I* ' 


"Sssstssirsp^ 

* ' * • « I I I* I* I* i‘ I* 1* ,' 




a^wcuwSSS^iJiii^gj^ ffS?5S?SS25SS2S^g 

• « • • r r r I* t r r r ^ = 


I I I I 1 


SS2RiSio»5JS^tt^» 


?-'2Ssr::sS;;2Sss 

* » ‘ » I I I r r ,* I* j* • 


w g ^ ^ ^ 

3 s 0) «t *4 

3 * ^ «1 •4 


^ A » S » (VI 

2 ^ '' ^ ® ® n 


iesgliiiiil^sgg 


t i I I I I 


2 i ? s ; ? II § 1 1 s ? 


5SS335522'SSg 

C 2 3 5 3 I ?. S S S S g g ^ 


t I I I I 


IHfllillantin 

333^^J5p'!}j?»oMM«i45 


=5 c c c s b; s s s c s 

• • • » I I* I* r r r ‘ 


SsSS'gfiSsss 

S S s 8 s I s i § S i 


•••••• i I ,-l-,- 


* ' • • * » I 1 r r i' r 


*??*?????????? E «?Mis|8iiiiiiii 


I 1 I I I I 





§llalsls3i??2 


d ®. ». o ® s s S 8 5 S § § 8 


i I I I I I 


S35SSSSSSS88sg 


< S S i H : i j I H 2 iS £ 


t 6> < 00 G 

r s ^ i ^ ® 


5?25S55555?ii||i 


". *; S q 8 O 2 a s $ J g 3 

■ til 






* I I I i I 


<® 8 iis§sS« 252 S 

g8 8. isssssislsi 

<0 « m I»> rt « rt* 10 rt r 


55-’?5*;SJi8HS 

? r • 5 i g § 

s 


gqcqqqoSooSoloig 

■««« rt n „• „• ,• 

i????nn?sinn 

Srt-T* ---'siBasa 


fMSSJJJggJH 

************<**^-JJJ 


8 a a 9 
s 






liMM 


mtuk 


J, 


muue 


LA-ec, uPvmo40, orbitcr 089e w/moo. mosc ^oms (rp^B05) 


o o o c 
o c o 
O M 5 o 


0 w o cu 

CU «i « 

1 I 


OC 0 . (T V 

t < _| o 


o c o o 
2 c o a> 
O c C M 


OT 

s '?S 3 

i : ! i SI 




uS 2 ::s;;vs; = *s? 

tOiMwwwMcycycyw^CfiS 




■ I I I I I I I 


a.rgww<u«jcvjww^SSSc 

! I II i‘ r i* I* i' ,* I* ,' * 




< I I i I I I 




SSS?S£Sg 22 ~sg 

>- 2 )dSSSgS§gS:;£Sj? 


^ i> <p ^ o> 
C 0 ^ o> d s. A 


Cjzjwc s.cDmo» 

S^sJcSS^g 


(Vi>*C®iOW(VJ»-® 
C<VJ« 0 \®i 0 «hC<'^ 
<JiO» '»® 'fc.'wWliOS 

^ g 8 § R R 8 8 


§||S 2 J 5 S 3 § 


gisiliiiiiiiii 


cvj'*®c^ioainff»<vj®_ 

33 ^ 3 s^n CPPSKSgg 
SSSSoSiooSSS’SS 


■ I I I I I I I 


S S S 8 


ilNy ^ 

i § i i s s- a i 1 1 g 


3 SS£SSSS? 3 £ 5 S 2 

^ I i i I i 1 1 1 1 1 1 1 i i 


S 2 £S 2 ®^^^ 53 S® 
iSSSSS^iSS-Ssss 
jj 2 <3 c 3 3 o a S 5 a; s g g 


wccoccoccaaoocio 


Sii;S! 8 S'!! 5 gJ 5 S;;~ 

< 2 2 5 i 2 ; H 2 s ii 3 s s 


4 n 4 ^iniorteycvi»< -- -^ 


n 2 s s g 


6 S 228 SgS 88 ?S 53 


: 2 l| 2 | 22 g|: 52 SsS 

29 a||SSS 3 |SS 328 


jj 5 q 8 ft o 8 g g i 5 2 5 o 


§ liiiliiiiliii 


l| 5 ! /ssr-P.lllsHS 

*t * 2 2 9 ? r ' " W • * JS n » o S 

# • > 


• 2 : 8 S 

s 




: 1 ' T ' 


-"'''ssisags 

s 


§iJJJJJJ§gf§i 


§ n s I s n 1 1 1 1 1 1 1 




li fiiiiiii i i l i i i i i 




OATC M JAN #4 TABULATtO SOURCE DATA FOR tA-«C (LARC UPWT t040) PA'‘,C 


s 


§ s 

o o 


g 4 O M 
I I 


QC 0. « U 
t* < J O 




^ 

S 8 i 

iw 0) Q£ O 

9 2 2 ° 
2 2 9 
O O S M 


2222«-N^44ff»»045 

• •»•’•* r I* r I* r r r 


~«Sg9|i3SSS2n^ 

0>^9tt)44flD<D(&0(C '•.'w vG 
&M0JCU{UMC«J(UM(UN(UNC 

' • • * I I »* r I* r I* I* I* 


*: *: t - 1 - o - « 5 r o s s 2 

I I 1 I I I • O • . . . 


^ <0 N 4 


. ^ ^ « 

M (V tj N ^ G p 


I I I I I 


•or>o^^nfom«ofu(Viio<afOG 

' « « • i’ r I* r i' I* r z »* r 


A.*:$222^®MMGCV»NC04tf> 

• • • t I I I r I* r I* I* r t* r 


^ i s s ^ 


O D 

r 


*-•> ^AKtA0»2(U 
W<AiOGiOM®«» 4 

S 2 S s S S S 8 S 8 S 5 8 

• » r I* r * I* r * 


§ 

5 

« 

« 

O 

oe 

Id 

8 

o 

S 


II li II II 


K < ac 2 


$1 


3 


3 

/? 

V 

§ 

I 

It 


9 

S 


rf) O .n 

3 3:: 
^ ^ ^ 


^ ^ nh 4 • « 

& a = a a 3 2 2 




Ot (U ^J w f. fft 

- S 8 S s I 

■ ' S ^ ^ 


2 2... 

r I* r r i* 


S Ju 5 X ? 9 ^ 

5 s I s 8 ,8 S 8 

< I I* r r r 


S S 3 2 g g 

gj 3 8 8 3 I i i 

• I 


O 4 lO D 4> M 

4 C G <0 N 

3 s a 8 

0 ^ c i S 5 

r r r r r r 

5 s 8 2 3 8 

iliili 


V* 

8 5« 


® s gj 5 ® 

S g 3 3 S g 


I I I i I I 


2 0 2^2® 
S £ I s s » 
S S S S 8 8 


(t> «0 <0 

" £25fjw 

iii 3 <11 

^ ^ 41 A fO 

Mils 

S S 3 " 

2 2 -j 

J 2 9 ^ 

III * ’ 

s’’ ^ s S 2 1 s 

® , g s a s 5 
6 *! •: -. °. «. 

slip 

to *« P A 41 

O *4 Si fil 4 

1 ^ 
o 

2 £ i 

\U " 


& n. HL. 

tn i 

• rt ® 

i « « a 

Ini 

* • • • 

* • ; 


4 N It H 


? s « S 


5! i 

sli 


. -. -. -. S. 

^ A rt A HI m If) 


> I ° : - 

Mill 

H) HI HI «n 


IM.HjmMSS 


• '• • . • 

' •< N 4 


A D H ^ 


2 = 3 2 2 2 2 3 2 S S S 3 § 3 8 

• ‘ • t I I* I* I* r r I* i’ r r 


’ ggioS§§5^sS$2®s 

n ? M. M M. I S i. H i 1 8 1 

d I I r r r i* / i* / i* 

> 

5 M M. M. S 8 8 3 8 8 8 8 I 


I I I I I 


!S 5 ® 

X i S in 
d ? S O 


A <d «4 

“ ® (O 


S SSS323333338 


SSSSi?S59®9'S 

Sn||2SS5;§S!SS52 

jssasssa^ssssls 


05 s«.)>..«a>M 

s;00>“io 

S32HI33S 



91 9i 
® 


^ § 8 I § s s I i s s § § S § § 


01 


MisMinisssis 

...... ^ j- j- 5 


f !■ 


I II I MJ. II II M § n n I ! ! 1 1 i 1 1 n 

®J N N N N cJ N N N N N cJ 


I 


c 


a 

3 


< 


o 

M 

A 

a. 


< 

S 

Ik 

< 


o 


5 

£ 


U 

QC 

H- 

< 


§ 

S 


g 

o 


o 

o 

c 


5 3 
ti h 

Ui o 


II II 

5 « 

U. -I 

S i 

o: o 


S a 
5 o> 
c (M 


II M II It 

^ ^ 




</> 10 l/> 

in ^ f 

^ ^ 


M It II 

a. a. a. 


z ^ ^ U 

ills 

Ini 

• t • • 

£ • - 


m! 


■»“ o» <n c < <y K> c 

cirt^^«ioioioinK)io^i>g 

O.MMCUM(Vj(ViMNN(VJ(UCVJC 

I I I I r r r I* r I* I i 


««gi«-i(u« 4 «<ox)«cvicvi 0 ) 
cyw '■wiOrtK>c<ra>o>wgr 3 
0 AtOOi 9 lO>O>O> 
a.MMM<UajM(\JNNMN(VJO 


^SSboOGcSo 

» I I I r r r r r r r r 




40 .V Q) ^ 

^ V 01 ^ 4 > «0 

c a § a G G 


0)0)^ 

in w o 


/t «4 01 

1 01 X 

2? 22 

1 5 w o ; 

1 » ii; 2 ^ 

1 - <M 

1 3 2 

•• 82 J 

1 8 8 8 ; 

1 2 3 


-i 

5 

S 


< 

8 


S S 5 S S S S 5 S S S S S 

' N. 

s 

r ^ lO / 

tr G I 

^38 

: 6 6 6 II 
I * I I I I I I I i I I ^ 

I 

??SaS5l = KS5Jgg 5 

^S;3 8 8 8 S8S8gig§ ^ 

9 

iSS 5 |S!^ 5 ;! 58 S 22 S 

^OODOGOdGCiGGCi g 

r • 

8 ^ 9 «/>iodiio/>ocoa)(MM j 

W a 


s 

K 


^iSSSSSSiSS'SC^i 
,? 8 ?yS 2 3 SI 88 S 3 

g *w *j « o o O 3 •< N ^ > a 

i’ «* f* i’ r I 


sftillMliiJ.i 


s 1 5 n * s s n n s 

S j 8 9 


nnin 


m 


V 

$1 


-^ .v -w^XtlOM 

vjw*w*^w*ocaoa^c^rinnci 
u . ."1 

I I I I I t I I I i I I I I 

(VJCUCU«^«©©©il©<3D 

Ni0K)fO^id^M0>(VJl7)CJ(VJ9>g«^ 

tj . • . ."t 

I I I I I t I I I t I I I I I 

*4©«po©©©oji>^ 
^»*^««K>9I^ONOiO© ^Ri© 

SsSSsS^SsSoSSssS 



1^1 I I I I 

WfOGiO^ 

®®CVJlOlO^©G»0 '- ^^*^©2 

> S C G S O S 5 G 5 g G G c. G G 

r 

NRiG.A«G0tiO .^«-i/>(M0)^jP 
4>G3><^NiORJ<J>^n^505G 

zSSnSS^, SSn^S^SE^ 

>352;33S53SiS33oGG 

I I I I I I r I I* I r I I I 

<0 
n 

cu 

gs 

(VJ©t4^^ .v >G©iO<h©^©© 

^(VJ©«© .'> '*P4jGW'rtiOrf>3 
^0^Jr4GCDlA(UG©©©©©M«>l 

^ G G O G G G C G G G O O G O 5 

I 

2 ^O«^O^M<VJ©G»4t<0J) 

4D<t(gO)N-«Olin«4iO >©GMM 
^^Ao«^<iOi<)iORl^GGg^ 

'^ * * * * * ' r 

M©« 4 M« 4 >D« 9 D(D« 4 < 0 ^* 4 . 4 > 

S$:|j!S?3$SSSS8 

r r r r r I 

g § i i 8 i i 6 S 1 1 8 I 8 i I 

* * r r r r 


nnnmmm 

: V T '■ - ■" * - s' i s s' 8 9 

s 

1 1 1 ! 1 1 1 ! 1 1 i I n 


U'!iU: 




o 

< 

a. 


O 

t* 


I 

< 

8 


I 

K 

fc! 

m 

8 

O 

a 


a 

(M 


5 j|f 


- 5 


o o o o 
o CJ c 

O M o 5 

O « S M 

0% ^ ^ 


QC 0. K U 

5 3iS 
IS 8 § i 

u m i£ o 

iifg 


!li K 2 




II It H 

A. 0. 0. 

tn 


s S' ¥ s 

i}ih 

IHI 

• • • • 

X • : 


o 

s 

4S 

K) 


5 

oe 


^ ^ .V '• ® ® O 

0i0t0i0t0%0)n0y0> */^C 
^4M^J^J^i^J^J^J(U(U(^J5 

I I I 1 I* I* r I* i’ r I* i’ 


>.5®o>^p^w 

o 


.-w .s. a > - - 

CVJ ® .»• V> .'>. , . _ 

B) ® ® ® ® ® ® ^ .’o 

aCUMCUM{M(Vi(VJ(VJ(VJ(ViCUfVi 



1 I I I I I I I i I I I 


«a«iOfOApoN»^o®Gv 


s 

rt 

V 

8 


i 


9 

5 


1 1 1 1 i 1 1 1 t 1 

qpoooaaoco 

r r r 

to « lO 
to CVJ 

Ki S S 

G S £ 

1 1 1 r i' 1* r 1* r c 
S838SS§Sfi8 

r i' 

III 

1 i 1 1 1 1 

S|3b3SS|?8SS22 

iiililieggili 

1 1 1 1 1 1 1 1 

IsilisRSKS 

88olSS3S88 

I 1 1 

^ » 

^ 5 

® 

r4 *« Q 

o o e 


§ foaciO>>iocj>44>o 

gisss^s^ls'Si 


3^. *: 





« y I •* •“ ^* *' •* 5 i; J3 ^ 


IMJJJJJJJJJ.g 


9 

5 


I 1 1 1 I I I I I I t* l' I* I 

• I I I I I r r r r I r i' r i' 

gSooSSSSSiScoSSo 

I* i' r r I* 

S £ '• 5 •'“ '*■ ® w «o KS ^ 

55-5'^^w»«c. ®c^ioio«^ 

j^oaqococqciODcocc 

• t II I* I* I* r r r r r r r 

S25Si2gS§2?f?!S!SS 

|8S8SSSiiisillil 

I I I r r r r i* 

^is§i|l|ggii§§il 

• I I I I i* r r * 

22SSX|2:;??SRSJS 

i^S2§Ss”^S2S8&9 

^w2*4rt2J*2**'^^*^®S5§ 

r 

K;s8RSS5SSIS|SSS 

6 *i * « -. o s s 8 2 fi 9 i ?J 8 S 

I I I r r r * * ’ * * * * ‘ ' 


slimnssUii 

ijgssssssssssSs 

AAAAiri®i«sAif)inioiniOfO i* 

I n ! S n I i : i S « § ; I 
3 7 V r ' -"*'22 8 8 8 9 

S 

s n n n 1 1 1 1 II 1 1 

KilMM|Jl8|liM|J|l|||||HMM 


OATC JAN #« TABULATED SOURCE DATA FOR LA-SC (UARC UPWT 1040) »"ACE 


o o o o 
O A c c 
O AJ O O 


> J 41 . J 

S iti S 

bi o « o 



11!^ 

< 

*“ 

0 

w 

• lA (4 
Z U ^ kj 

t 

sihil 

O! 

bl 

2 

i s ^ 2 

9 « ft 0 0 


il • i ■ 


<OiOOV«^:AJ>CtOO)S«C 
Al « >. O O O C ^ 

(LNAIAiAjAJNCMNMCUCVJCVlG 


i I I I I I I 


3 04 >i^iOi 0 ^fOiO^GCi •- 

ffi 09 eo< 04 ) 9 <l><&'^ .». 
(LM(VJM(U(VJAi(UCMAiAJMrjO 


CDJ>^ 5 rf>^^®a> 0 >WflDWG 
tOODOOGC. OOGO-^G 

I* I* I* r I* t I* r r r 


mn« 04 ioo»w«^!OG '•^3 
^^^teym^^wGpGOiO'G 
AJAJM(UMAiMNNM« 4 r<p 


^»ocvjajw®® 5 o. lo '-<oc 
ir**<r 4 ,«*^OOCO*<*^*^C 

> a G o o G G G q q q q q q 

I r i' i’ I* i’ r r r i* •* r 


33 iO(OW*^GG 

gSSSi^qqSSSSSB 




5 s s s a i 4 a s s s s s 8 


® 9 >a««^< 0 |OOiOK)iO®A| 


M 4 O 4 «ONG^lOA 0 « 4 /t 

2 |l 5 S 52 ;;iS!R 2:£5 

i 0 A)« 4 * 4 OOO«^M 40 /N.Q 


I I i i I I 


^qqqqqqqqqqqq 


I § § \ i i I § § § § § § 


0 «K)iOiOiOG ’«• .'-OG J>iOOG 
UniOiOpOfOiOiOMMiO« 4 ^ ^G 

u*^*t't*!*l*t*t*l*^*!’!*t*l*^"l 

I I I I I I I I I I I I I I 


^®^OV<r 4 ^iOOK)iOOOK) ^ 
WCJ)p 4 >CGiOOiOi 0 ^^iO <0 
ffi 3 o 3 o 3 S<i>« 4 >^OJ>oo 


••eoooooJtpoooo 

5 fli*^Sia* 4 lON»«OiO^ 
<M« 4 r 4 0 * 4 Sl*«Ml 0400 Q 


30 « 4 AA >P 4 O 0 t* 4 «Ht« 

S;;Htsj;§s; 3 g 

? f '" ' - ~ • * 2 i 8 9 

s 


I I I I I I t 


GOMM^GO) -^^®^ '•to 
55 G 55 '''WJ>J>'-'W«on 


SSSSSSSS 

u»*»«**« 

I I I 


U> 04 0 > M D 


>-OOCCGCOGCC 


5 §§§§i§gi§ii§§ii 

I I t’ r I* r r r 3* r i* r 1* «* 


X ff)o^v 4 p®A«OA 0 iJ> 3 G 
>«HC04?>«H4>GtO^ £3 CM 
oooo 533 iOiOM»*OpGC. 

gisSsSSSSSSSS^SS 


| 2 ^ 5 !i!^iS$S 53 SSg 

GOCOOCOOGCOOCOS 


30 ®iO®fOO(u^omMO >« 

^« 3 MA$«^>io 3 ®Gv 4 iOM 

«OOO 333 l 0 < 0 M«^*«a 04 a 

«^*v 4 v 4 v 4 «' 4 v«« 4 Mr 4 « 4 * 4 « 4 «HCC 


s;i 5 $S 5 i|i 552 | 


Mv 4 * 4 * 4 COdO *<M 30.».®0 

r r r r r I 


y 5 oq§§i§i§§^§S 8 


; f T ■ • ' = s' 8 S 8 8 

8 

iminnnm 








kSims 




OATC *• JAH #4 TABULATED SOURCE DA .‘A FOR LA~6C (LARC UPWT 1040) PACE 




o o o o 

O rfV O *3 
C N £ G 

O 4 C W 


II II It II 


> -i u. 

y & s ^ 

lii ffi ct: o 


s § § s 

O O G M 


n C> N o 
O w 

o ‘ 


G 0> lO *<4 K) 

4 ^ 00 <Q '• 

^ ^ G G CO C 


CI^<n4444K>44l044G 

(LMMMMCUCJCV^CVJMNCUMG 


4^(VI^G449ti09)iOM 
NMGGrtrt(OOK^G4 ’-Cl 
' (MNCVJMM(U(U'g(V)(VJ(UCVi 


u 


I 


I I 


I I I I 


5 4 io ® 
§ 2 G .- 


g5OGCGGCM44fl0®«4O 

vSc4i>4io5 

U»0i0i0K^rtKTii0(0444444G 

t 1 I I I I I I I t I I I I I* 


^ '•®®®ao®tt»GGC»<n® '-m 

9 ^®4)OG®G 


4 ® lO 4 0) 


4 4 ® X* 


®GG®*i-4CDm4'i)wS«^®rt4 


H II II II 



F» 


2 

i 



M M II 

0. O. 0. 

m 


S 

5 


K 



N II H H 



^/4>io(4^XiX'-«4coinci® 
*<®4io®r)iiocioq>.s.<ji s 

4«rtiotoiOKjininNW*^C • 
G G G G G G G C q C G G i 

» I I r r I* r i' r r r r 

N 

8 

/> 
I 

o *'*“**:“'. 'i ^ ^ 

i I I I I 1 I I I I i I I ^ 

jj 8 8 8 8 8 8 8 8 8 8 8 8 8 h 
r I* r I* 5 

9 

,J?^i«la8sslsas 

5 8 S o a 8 I 3 3 8 8 8 8 8 ^ 

w* 

X«Hinmioip«H4M^^^n n 
^vHiOA.'-M^iHXQin •»'(y 

^asS8S88g5SS58 ^ 

l' * 

o 

8|5g|S8gS5?sSi S 
5 8 8 2 S I s a 5 a ? 8 5 I 

« 1 I I I* r * ' * ’ * * ' , 

s 

S8S!a2SSJiiSS~8 I 
g I a 3 a 3 3 3 3 3 3 8 S § 

Al^AfOrtlAlAiOlOiOlOlO I 

innnisiisis 

5fr' '"'•‘■5; 8 1 


iiimmm 


fOir>G<')®4N4(vj®io®'-(n^ 

0 “i “i 'i ^ ° ^ ° ^ ^ 

■ I I > I I I I I I I I I I 

25£2!?3*^w 4iq® '..-i v4-i 

^323f5j03:i5i)>«'0®cwGG 

?8 88888888883558 
• t < I r r r r i* r r r i* r •* 

> 4 >. .«^r44 

wio*«»®o,»»Gcy x>-.^Gw^^ 

.gCf^S/lSW^^pGJiJ^SSG 

^ 8 S d d ?; 5' S G ^ ?> G ^ S S 
r r I* I* r r 

5 I a a i 1 1 1 1; y I s 1 1 8 

r 

li$23°'^^^2c»*^fnw 

^^^®^4444fTirON»-iGGgg 

I* 

y8aS88S;S2S8i;8 

eMJjjnUsIJSss 

g § 8 8 I 8 8 1 1 y, §J 1 1 8 

^F)Ai0F)infCAii)F>if>inir)fO I 

1 n H t ! i i ; I s ‘ S ! s 

5jff. -«--;jij5{S 

s 

1 1 1 ! 1 1 1 1 1 ! 1 1 i n 

xnaimmnmmmriJmmnm 


i ) 



K J S -j 
W D >. 
S < Q£ ]£ 


Q.^J^J^J^l^J^i^ievJ^J^J(gMC 

111(11(11111 


ID 4& 0) A (D .'^ >• <£i QD > O 
MNMNMNNMNMG 


I 1 I I I I I I I I 


^^MMAlGinONiOiOO '- 

*«.'^®4^(vjaioo>>iocvi<D«G 


I I I I I I I I I I I I 


•449tfO^0t4>N(7)^®<nG 

iiiiiiiiiiisi 


4hO(fno«M®0(OC(<n^®«^ 

CQC*4«^*4AJfOS^>>9C 

$isl8SS8S83Si§ 


(1(111)11(11 




aooooGOOoS 


3SS8SSS8SS888 


<UU^«hUv«v4«4*I«4«4«4G 


^»®M(uioGioai(u(vj 


G ^(7tO)<OOtio«Hv4GMMMG^ 
«-'Gww©j(VJrf>iOio»nrf^^intf>i 
C4MN^*nir)irta)A<n^®®®®G 


(L 

° .* .• ,• 


I I I t t t I I > I 




SSS8888SS88SS3 


I I I I 1 I I I I 




»|8S8S^c$S£&‘«i 

8sgRss8sgsss88S 


ww!OK>&ioi0iO3tr££i 


eP.pJJJJ.iiiiiii 

I* I* : I* I* r r I* r i* r i* i* i i 


S 5 t 5 j 1 1 
8 8 8 8 8 8 S 


Mum 




oo>#b«®iON«4^<n*oino)a^ 

<v4^«4«-tr4v4«4«4^T4v4«HGOO 


ssissaSsHiSs zCisilssssSrtH^ls 


I I I i I 1 


::SS{Sg5s;iS<i!j:;s 

&88888388SSSSS 




) I I I I I I 


I II I I I I 


UHtUiHiSI 


i H s n ; I > i I ! 3 i 

lit' 5 i e s s 


IS8SS33SI3SS 


8liil8!!3!!lil 


MMNMMNMMMMMMMM 




CllAOIEKT 


OATC JAH r4 TABU.ATTO SOURCE DATA FOR LA-6C (LARC UPV/T 10^0) PAGE 


r 



I 


§ 

g 


oc 

IS 

M 

dD 

8 

O 

3 


g 2 S 8 

O (u O c 

0 4 o (Vj 

1 I 

II It II M 

OC IL IT V 

t < -* o 

> J U. ^ 
“I 
H 
0 


II 


£ ^ 


§ o o o 

O O O' 
O C M 

K) O * 


Si <i ^ 


m tn in 

¥ S! 


III 


II II II 

CL a. 


• wi m 

35 £ £ bi 

§ 4i m m 

n§ 

35 • i ‘ 


N H II II 

3 


N i 4 ) « ^ c C S ^ Ct 

..4 40 i.«inrf> 0 >c 

aNMMMNM(VJM(VI<M(Vj(Vj£ 


I I I I I I I 


n®®®®® >>®®®.v J) 

Ojf'iWWCViW WWWftJWMtvj 


I 


I I t I I I I I 


s 

9 

S 


s 

(Vi 


I 


® 404 )|‘ 1®|0 '»C 1 

* I I I I I I I I* 1 * l" 1 * * 

9 2 * 4 >• w ® V (vj m ^ 

sssi^jsisssssss; s 

V S S £ S 3 3 3 3 3 S S 8 8 / 

'* I* I* »’ I* I* i' I* i’ r i‘ r * 

N 

8 

,KSSiSc;2S£SSgy ' 
g S 8 S 8 8 8 § 8 S 8 S S § n 

• I* I* i" I* r ^ 

92 ®tJ'*'^ 2 ‘PC^cxi F 

-“ajSijg.. 5 ®g 5 £ 

. - Ss.MJ. I 

M 

S 

_|5SS::saisS532 
5 3 i S § S 3 8 8 S S g 8 i o 

I I* r i’ r I* . 

«4 

$o§S52$SSS;fi!l " 
^::?SS5S33SSw?IS ^ 

iSslllSSSISSs $ 

I I I I 


dill ijiiliili 


M H 


9 ? r ' "'“’''•’digs 


®®(VI®0>®Dv4S9»«4«^^(g4> 

OW^WNMNMlOiOmiOfOiOWO 
I I I I I I I I I I I* I* l' I* I* 

- Vv*^PinfniO>^«rt4i4i'.|omrf^ 

^NNNN4141/1®41®®<>«41®C 
QQin <14141414)4></1iriiO<n4>419C< 

I I I I I I I I I 1 I* I* r 1 * r 
^lOv-iMiOM^Oi^vHOicn ^ ^ ^ 

VfO®«>4«-i«-i,p4>n4i ■*-/irtC^4) 

P25yw5f<>iOiOWMCJM(\l^4io 

j.cacooappppooacp 

I I I I I I 1 I I I* r I* »* r 

^4>®414> 

W^P®4>^tVJ0>®(O«eVJr**H,.< 

C “i ”1 ”i *i *i -i -i 9 9 R 

I I I I I I ( I I I I I I I 

5 8 8 8 i 8 8 8 8 S 8 8 8 S 3 8 

I »' i’ I* I* r I* t* 

>•>■>« 

jl3.Mi§ii|i|iili 

i' r r 

,8Si22SS-S;8i;3S2?lg 
5 3 3 3 3 3 a 3 8 S S S S S I 8 

’ * * r 

* * I* 


‘ 5 ‘^SfW.nWiOA 41 v 41 « 
□ O 0 « 4 *«® 4 « '■I^O 

I r I 


$88 

i 3 3 3 S C 


ifllllllJI 

AMAiO®rtnAAii)iO®|i)ir) 

iisiiHjmism 

?CT' ■"”*:!8j'js 

$ 


I IJJJJJ. P. M 1 1 sl!!lll!im!li 

Z ^ ^ ^ M H ^ ^ X •! w w w « R ey «i ii *; iw *1 w III 




( 


2 S g 

M 3 G 


il M II M 


o; 0 . q: V 
i“ < J O 
> ^ u j 
U) U. Q I 

_i o 5 »~ 
ui c o: o 




8 g i 2 

c a G cu 


<0 V) W' 

!l! !!' in 

^nni 


O ® 0» G 


o S 


/I 10 ^ r< 


u ^ 

O.NN(U(gNCU(U(ViM{VJ 
U • ‘ 

I I 


w ’-J ri rj FI -V «u 

(00 >.<OCCi(t>Ci<Ci>A ‘^G 
a.MN(UCUNCUMCUCVJC\J^. 


0 *^C^CU - 

v«in(u2^ 

^ r r r r i i* i* »* i* r i* 

Ol^ClOF44H^n®^1q■ 

>-OGca5caoc*^G ^ 



I i I 1 I I 

5 b B 6^ a’ a G 6 c II 

r r r r r z r r i* i* r _• 

5 

B 

^ S G o S S i S ^ a| S t 

I* I* r B 


N Q C) M ^ 

J rt ® N ^ 

« «4 M <H 


•F .'w It .n 


s 

5 


AVr»4C4iM*HK3io5 

SSS§S!SiSggg = 


o O A ^ ® 'j w «n * 5 

N« 0 /)^ 9.D^Nr4(r)3 




-I 

u; 


0 

1 


“ ^ ® ^ 


g S( S| S S' 91 ^ ^ » S 


— G^GWG 
CPi^ '- - - '.5 

U(ViW»oK^joior)ioi<>inG 

‘“i 

11 ( 11,11111 

9>9^^J)<7k9^(Ti^rO/^<l) 

^22233312528 

U 

I ; I I I I I I I I 

0 »GW^ 

«-«®G(n(^(uxiW(nio®G 

(DGSjior>ir>iO(nw*-«^5 

O.GaCCGGGOGCC 



I I I I I I I I I 

D®G4><’®G0>rf^G® 

>-B5o^SS^?. 

^ i‘ j‘ (' 1 ’ •' I* 

(Vi^c«^to®,5»^22 

:z i S i O O B n ^ 

^ d d 2; ^ d ^ ^ £ ^' 

»j 

I ; I I t I I I I 

v(Ov4lOMi)«(U^C>lO 

g c D d S d d d 3 d S d 

I* r I* r 

S r<lO/»/^^/l<f»WGC. 

KllOlOlOlOiOlOlOirG 

^GC'CGGOGOGOG 

'■>>’<fO ocn.npO(vj^«^ 
^i^^iONCC. 

3 -. -. -. -. 1 -. -. -. •: ^ 

I 

F<d®^N^<nio2xi«4 

•<?55Sw<rioa»<2cvjG 


S2|25??8:SS 

• * ? 


I 


»• (w C £ 

w n ^ If ♦ £ 


2SS^S;«8tSf2S 

SSSSSr^^SSJ^ 




< ^ ^ ^ t 


^ ^ <f w 


t|5S«R:;S;2? 

<»«ooo 5 oo« 4 hmO 


u f T V r -<«♦«• 


^ i ^ s 

< *• o o c 5 

S f r ? r •’ 


® >. 

wi > 

00 

w V ^ ® 0 




MftiUMNMMNMN 





LA-ec, UPWT1O40, ORBITER 0690 ^/MOO. ^X>$C ♦OMS (RP^2I4) 


O S o o 

5 M C C 


;sts8ggs^ssg 


II M II II 

o; A. K V 
t < -I O 

> _i u. _i 
W Ul Q I 

^ o 5 

kJ O K O 


ID <0 «> v«. Z >• '« C 

ILMMlMAlMMMOjriMS 


^ ^ ^ ■rx 

? •* '>2Spccsjf^(wwo>4^ 




«>COd«a>»SN/iMM 


X £ 5 
0. -j p j 
-j ^ j % 
<•<«>£ 


s£fis«;5s;s; 


••MOi ^ «6J*«OOi>iO 
F. N«CM^AttO(V(g 

SsSsSSsSgIs 


?iip.iisss5i 

I I » I I* r I* r r 


lO«S^«4<D«<^«M0)«^ 

zSnSSSiSScc^n 



I I i I I I I I I I I 


|||S£iSSS!gS 
^ S S S S I; S 3 S S § S 

r I* I* 


3c|SS£83S^SS 

«^^®j2tNwroK 

riccc555555cS 


32jSlS38S£i5 

5 s S § g g 3 g S S 3 I 


« <0 c ^ 

i « C 4% 

4> «D A a 


|5S’I§S3 


5SocooSSoSc§ 


sQC 

Mrt.OlOnir>i«SiO(g^5 


II K)4)O^Av44A>99«^ 

5. 

< gSSoSs32g3S 


'yiiillHi ^ Jilpii??! 


• Irt V} 

z y y kj 

till 

• • • • 

« • i 


382XS85;#2S; 

41>4)4I4>4IA^V>4I4)0 

' 8 8 8 8 8 8 8 8 8 8 ‘ 

-fsSJs^lSHE 

« f 7 r r ' '•'<«*■«• 5 




<S^gS2|g£;8Sg 

||ss5S|;s5s| 

’ 8 8 8 8 8 8 8 8 8 8 ' 

;cS|2ig§g§S^g 

jjj f y y « • - (u ; • • | 

siijjjjinj 

zmmmmmmmmmm 



OATC JAN #4 TA8ULATCD SOURCE DATA fOR LA-6C (LARC URUT t040) RACE 


{ 

\ 


^ < -j O 

< > j li. _< 

»- III ti. Q I 

< -I o S 

^ a ki 0 n; o 


« u o o C cu 
< rfC o * ^ 


^ ^ ^ 

j 

% 

• Q 

4> Q 

R Q 

i 

§ 

Ok a 

4^ 

2) 

0 

01 




« 4% « «> 

^ ^ s 


M R II it 






M(U(U(MfU^-^MM^M 

M^^^O^^t{SI(U0CUC 


fpiOO'.'o 


^(vi 

'>.0 


!5f'25*^?'R '• r< 4> 
^ 0) Ifi f4 «&lOA(T 

? 8 S 8 8 8 8 S S S S 8 

* I r I* r r r r r i* 


0OOSGC&O£'Zvc£ 


V «>• « 

S?S2S83SJS 


<SgSSSSgg?Sg 


|2S2§|8225| 


SJP2S i^f-nw-oc 

28?J|^SI«csa 

>_i5©a)®fl&5t,(c2f>5 


s2ililiJls!S 
5 f T V 7 -■ w V 7 • I 


I !i I i |i I n I 






f £ & 

^ < IK ^ 


OOIUS »« '• '-cUrtrtS 

a>MaiMN(ViMMM(o :j5 

^•♦•♦••* •• •• 
* I I t I I I I i ( 


<0 ■*• '*-Cj 

f 5 oocco^n^! 5 :S 


M 05 K»C«-^i>C ^ 0 » 

c; 8 SSSS 25 ;:s 5 

OGCOcSoGC^C 


5 ; 28 J 8 S};}t 

{iiiliiliill 






MCU^^ 

o»^ 5 «^w 2 «o 5 iN*< 5 ^ 




N 0 > <w 4 )MCn^O<A#l 

slsssss 3 a::s 


I I I I I t 


JSSisSSSSSS^iJ 


^ 5 S|s 2 S| 2 il 


^p.gigsggip^ g ^iiip.iiisii 


I I I I » I 


sls&!^ss"S(!j| 

§ g S g g S g g S S I 8 


G A 3> A '•• CU ^ ® f> > «-• 

§ g g S S g S S g g g g 


<A iA lO 

!l! g ¥ 

II 

¥ ¥ ¥ 

X 

M M M 

i 

^ ^ ^ 

O 

« * * 
*4 

N 

N 


a 5iC2’2®‘^*^o II 




J ^ 0 « 0 «.'*‘Qn« 


M\m\i 


SS$SS|«S^!SS 


0 • ® «> 

f ! 5 J 3 

S S I i II 

1 ini 


<gS( 222 S]|S£S 

55 ?f?f«?lS?f;S;g 


4 < \ \ \ \ t « \ \ \ O 


iiiiyiiiii 




:Hil: 3 ;-ISSg 

S t 7 ? T ' " “ • • 5 


,!iglilsls!l 
6 f f f T •' * “ ” • • I 


fijyi.yiis 


|l!l!il!l|| 









o c c c 
O c o 

0 ft* s c 

c ^ o 

1 1 


SOMo<Vi/x./t^DC 
(WMIMtWMCJCUMMMC 


£ ri ^ a n 

^ ffi 0> Qi <J> ■>. -«- ■s. 

C^ C* C* C* C' ’C -C AX)^0 


M n 11 II 

Of tt. q: V 
•-<-10 

> -I I&. _j 
Ui U. O I 
-I o 3 >- 
ti ID d: o 


cj-*- 


^ tri 0^ rrtf \ j \ ft '. in ^ w^'Z 


£ ^ 


0000 

C O C Cl 
rv r- ., 


^M«4«^UN»<G ri ^ n ^ 


I 


I 


«oiO 

ID^»^fVlftJMfM-<CyCC -5 

IL G G G G G G G G 5 O G 


§ 

S 

« 

G 


O 

g 

o 

2 

5 

% 


II II II II 

< g S 

1 51 ^ 


¥ S !H 

5? 5? 


S 

-n 

N. 

§ 


2P ^ ^ 5 5 ^ 

SocoSSsSS-c 


« « iD Cl ^ 


5 § i I i 1 1 § i i i i 


_ C*i^(VJWC>w^t\iM/>siiO 

C ••Gi>^^G*Oll^GG^J*-• 

G ®®<^®GGQ)i'>GT'i«^ 

• ®<»CVJ^»^GG'»^ 

iH >“GGGGGGGGG^G 


SiSH^SiSsss s ss?gis 25 «s = 

SssggSSSSSg t rfsiSB^gigSSi 


S 


-J 

5 

9 

g 


2 ?;gSiS<sa ,5 2 $''r 

> ' i C t 5 5 G 5 ^ ^ 

u " ~ ”1 

I t I I t I ) I 


s 

5 


, 523 gS£ 2 gsSS^ 

-i O O G G 

Cl * • * > 

<•11 


W CJ W ?? 
G G G 


(MMMtOniOfnCJMMG 


I i t < I 


9 

5 


2 d 


SSS 5 SI.!S?;S?! 


Ci»-iMrt^n^»<Ci®G 

maGGOGGGO'Oj 

< 0 «^«^* 4 r 4 « 4 v«v*GGG 


< 

d 


V 

o 


w 


b 

K 


11^ 

• «C ID 

i ¥ S !S 

si 5(^5 

f /' « D 

g SI 5 

^ ^ G 


Si t) Si ^ 
S g S SI 


5 

K 


® t « M 

llli 


i/irf»C_ 

« ^ ® X 2 ci 

— 2 !f ^ ® 

n G G G G Cl ^ 

® 0 0 ® ® -X G 


0 G « ® 

0 Cl G 

* ® 5 

Cl 


3 *.^^ 


< 2 £ a I S 8 g 2 2 s E 

g f T S' r ' " ~ »■ '■ • 9 

s 

im.MJ.MM. 


0 OiQN'<^ 9 iionAMiO 

^ 3 l 2 gs|s;gg 


5 

K <Oi 0 N«n®Ai 9^®41 
X N M ^ > W1 ^ Cl V Cl G 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 5 

S H 3 1 1 1 II sS S 

S ? 7 S' 7 ' «I « «■ • 9 

S 

I \ \ \ \ \ I I \ I 

f «i «i «i N M M M «i «i «I 


\ 



n 

I 


< 

QE 

< 

a 


2 g 


3 

9 

S 


a 

i 


5 o G c 
Smog 


n It II II 
OE 0. HE V 

5 3 c! 3 
ri fe S iL 

Ui CD u: o 


s s s 

C G W 


< 

K 

s 

w 

s 


ill 


H II II 

0. ft. 0. 

IH 

Z u 

y II 

ii • : 


s 

5 


s 

Of 


S ^ ^ o» o '• /I ^ 

i I i I I I I I I t I 

glftJCi*<OGC0><&fl0G 

t = ' i 

• 111111(11 

X! ^ '“0*Oin^<T>®io 
5 = O =i G O G CJ O O 5 

• • • I I r r i" r r r 

j«evj<r 

»-S3S5SSSS-§^ 

u • . . - . ~C “J “1 -*. “ -^ 

i I I I 1 I 

jii§8iliiiii 

» • i r r r / 

^ S 8 S 8 S 2 O 8 = § S 
• I I r r r r 

siipiiiiiil 

a?ss3ssss~i 
5 i 1 1 ?J § § s i § i 

ssas jIsj ;;5§ 

g a a a a a a a a a a 5 

I 

5|SJ3iS5Sa«S 

t|i|5?Siis3S 

^AAXnaanKXnS 

MNMMMftJNMMN 

jUiliyijn 

H f 7 ^ 7 •• N ft # ® 5 


li- 

< 

u 

U- 

to 

2 


< 

z 


M H M »l 


t 


1 !^ 


U 3 i!!!!i: 


i 




